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AB Bisphosphonates are a family of chem. related zwitterionic mols. that are 
used clin. to retard bone resorption in individuals with osteoporosis and 
assocd. skeletal diseases. Inflammation and ulceration of the upper 
gastrointestinal tract by a mechanism that relates to . a topical irritant 
action is assocd. with the consumption of some bisphosphonates. In the 
present study, the authors investigated the effects of 3 bisphosphonate 
mols., pamidronate, alendronate, and risedronate on the surface 
hydrophobicity and phosphatidylcholine (PC) concn. of the antral mucosa. 
The authors also examd. how these surface changes related to mucosal 
injury in an established rat model, in which the test compds . were 
administered in combination with indomethacin . The authors initially 
detd. that a combination of pamidronate (300 mg/kg) and indomethacin (40 
mg/kg) induced a redn. in mucosal surface hydrophobicity and macroscopic 
lesion formation by 15 min and mucosal PC concn. by 3 0 min, with the 
magnitude of these changes increasing over the 4-h study period. An 
equivalent dose of alendronate or risedronate in combination with 
indomethacin produced modest or no macroscopic injury, resp., to the 
antral mucosa over the 4-h study, although the bisphosphonates clearly 
induced surface injury and some glandular necrosis when examd. at the 
light microscopic level. These bisphosphonates also induced modest 
decreases in antral surface hydrophobicity and mucosal PC concn. that 
appeared to be related to their injurious potential. In conclusion, the 
variable toxicity of bisphosphonates to the antral mucosa appears to be 
assocd. with their ability to compromise the surface hydrophobic 
phospholipid barrier of the tissue, with pamidronate > > 
> alendronate > risedronate. This bisphosphonate 

effect on the surface barrier may trigger the development of mucosal 
injury and possible ulceration. 
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AB Selective depletion of macrophages from tissues in vivo can be used to 

investigate whether these cells are playing a role in defined biological 
processes. This question is particularly relevant to various host defense 
mechanisms. We have developed a macrophage 'suicide' technique, using the 
liposome mediated intracellular delivery of dichloromethylene- 
bisphosphonate (C12MBP or clodronate) . The method is specific 
with respect to phagocytic cells of the mononuclear phagocyte system 

(MPS) 

for the following reasons: (1) The natural fate of liposomes is 
phagocytosis. (2) Once ingested by macrophages, the phospholipid 
bilayers of the liposomes are disrupted under the influence of lysosomal 
phospholipases . (3) C12MBP intracellularly released in this way does not 
easily escape from the cell by crossing the cell membranes. (4) C12MBP 
released in the circulation from dead macrophages or by leakage from 
liposomes, will not easily enter non -phagocytic cells and has an 
extremely 

short half life in the circulation and body fluids. In the present 
review, 

the preparation of C12MBP-liposomes has been described in detail. 

Furthermore, the mechanism of action of the new approach and its 

applicabilities are discussed. 
AB ... host defense mechanisms. We have developed a macrophage 
■ suicide ' 

technique, using the liposome mediated intracellular delivery of 
dichloromethylene-bisphosphonate (C12MBP or clodronate) . The 
method is specific with respect to phagocytic cells of the mononuclear 
phagocyte system (MPS) for the following reasons: (1) The natural fate of 
liposomes is phagocytosis. (2) Once ingested by macrophages, the 
phospholipid bilayers of the liposomes are disrupted under the 
influence of lysosomal phospholipases. (3) C12MBP intracellularly 
released 

in this way does. 
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ethenylidenebisphosphonate, tetra-n-propyl ethenyli . shy. 
denebisphosphonate, tetraheptyl ethenylidenebisphosphonate, dimethyl 
diethyl ethenylidenebisphophonate , dibutyl dimethyl 
ethenylidenebisphosphonate, methyl tributyl. ethenylidene . shy . 
bisphosphonate or ethyl tri-n-hexyl ethenylidenebisphosphonate. 
Substantially . . . part, with an equivalent amount of tetramethyl 
ethenylidenebisphosphonate, tetraethyl ethenylidenebisphosphonate, 
tetra-n-propyl ethenylidenebisphosphonate, tetraheptyl 
ethenylidenebisphosphonate, dimethyl diethyl 

ethenylidenebisphosphonate, dibutyl dimethyl ethenylidene . shy . 
bisphosphonate, methyl tributyl ethenylidenebisphosphonate or 
ethyl tri-n-hexyl ethenylidenebisphosphonate. 

Substantially ... is replaced, in whole or in part, with an 
equivalent amount of tetramethyl ethenylidenebisphosphonate, 
tetraethyl 

ethenylidenebisphosphonate, tetra-n-propyl ethenylidenebisphosphonate, 
tetraheptyl ethenylidene. shy . bisphosphonate, dimethyl diethyl 
ethenylidenebisphosphonate, dibutyl dimethyl 

ethenylidenebisphosphonate , methyl tributyl ethenylidenebisphosphonate 
or ethyl tri-n-hexyl ethenylidenebisphosphonate. 
CLMEN. . . amount of the amine is from about 10 to about 2 0 mole percent 
and the amount of the tetraalkyl methylene bisphosphonate is 
from about 10 to about 20 mole percent. 
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DETDEN It has been found that certain novel tetraalkyl ethenylidene . shy . 
bisphosphonates are effective against a broad spectrum of 
gram-. shy. positive and gram-negative microorganisms, such as bacteria, 
yeasts, viruses, fungi and protozoa, . 
The compounds suitable for conversion to tetraalkyl 
ethenylidenebisphosphonates include tetraalkyl methylene . shy . 
bisphosphonates (mixtures of these compounds may be used) . As 
used herein, the term tetraalkyl methylenebisphosphonate refers 
compounds having the formula : . 

Typically, . . . 2 0 to about 96 mole percent of formaldehyde. 
Preferably, from about 10 to about 2 0 mole percent of tetraalkyl 
methylene bisphosphonate is combined with from about 10 to 
about 20 mole percent of the amine and from about 50 to about. 
The . . . ethylene oxide content, forming a mix. shy. ture of 
ether-esters . 

17. Vegetable waxes including carnauba and candelilla waxes. 

18. Phospholipids, such as lecithin and derivatives. 

19. Sterols. Cholesterol, cholesterol fatty acid esters are 
examples thereof. 

20. Amides, such. 
The . . . about 10,000 mg/kg per day, preferably from about 
to about 250 mg/kg per day, of a tetraalkyl ethenylidene . shy . 
bisphosphonate described herein. This amount can be given in a 
single dose or multiple doses repeatedly or sustained release 
over . 

6.95g . . . refluxed for 46 hours. After the methanol is eliminated 
as des.shy. cribed above in Example I, 4.72g of tetran-butyl 
ethenylidene . shy . bisphosphonate is produced as a clear 
liquid. 

A . . . amount of tetramethyl ethenylidenebisphosphonate, 
tetraethyl 



mg/kg 



dosages 



effective in the treatment of Paget' s disease, hypercalcemia of 
malignancy, osteolytic lesions produced by bone metastases, and bone 
loss due to immobilization or sex hormone deficiency. These same 
bisphosphonates are then tested in the resorption pit assay 
described above to confirm a correlation between their known utility 
and positive . 
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DETDEN. . . systems, such as small unilamellar vesicles, large unilamellar 
vesicles and multilamellar vesicles. Liposomes can be formed from a 
variety of jDhospholipids , such as cholesterol, stearylamine 
or phosphatidylcholinesT"" " — " 

The . . . systems, such as small unilamellar vesicles, large 
unilamellar vesicles and multilamellar vesicles. ^JL jiposomes can b e 
formed from a,,varietv~ of — phospholip ids, such as cholesterol, " 
stearylamine or phosphatidylcholines. 

The . . . Sato, M., et al., Journal of Bone and Mineral Research, 
Vol. 5, No. 1, 1990. That article teaches that certain 
bisphosphonates have been used clinically and appear to be 
effective in the treatment of Paget ' s disease, hypercalcemia of 
malignancy, osteolytic lesions produced by bone metastases, and bone 
loss due to immobilization or sex hormone deficiency. These same 
bisphosphonates are then tested .in the resorption pit assay 
described above to confirm a correlation between their known utility 
and positive. 

The . . . Sato, M. , et al . , Journal of Bone and Mineral Research, 
Vol. 5, No. 1, 1990. That article teaches that certain 
bisphosphonates have been used clinically and appear to be 
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SUMM The administration of NSAIDs and bone-active phosphonates has 

been suggested as a method for enhancing the anti- inflammatory activity 
of NSAIDs. Such treatments using bisphosphonates and 
NSAIDs are disclosed in the following references, all hereby 
incorporated by reference herein, U.S. Pat. Nos . 4,269,828, to Flora, 



et 



al. 



